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ABSTRACT
Introduction: Traumatic brain injury (TBI) is of the 
most challenging public health problems. Aim: The 
aim of this study was to investigate the epidemiol-
ogy of mild TBI, frequency of clinically important 
head injuries identifiable on computed tomography 
(CT) scans and also short-time outcomes of mild 
TBI in elderly population in north of Iran. Patients 
nd Methods: A prospective epidemiological study 
was conducted at the Emergency department of 
Imam Khomeini general hospital, Mazandaran, Iran. 
Inclusion criteria were age older than 60, Glasgow 
coma scale (GCS) score of 13-15, and a single head 
trauma. Data were collected by retrospective chart 
review, interview with patients or their caregivers 
and contact with them after a week from time of 
discharge or transferring to another wards. Results: 
Response rate was estimated at 67.8% (n: 122/180). 
Mean age of patients was 65.54±6.42 years. 82% 
of patients were younger than 70. Mean time from 
head trauma to hospital admission was 270 min-
utes. In majority of patients, mechanism of trauma 
was fall (28%) and then interpersonal violence 
(25%). 6.6% (95% CI: 2.87 to 12.5%) of patients 
suffered from important radiologically head inju-
ries and 2.5% (95% CI: 0.5- 7.00) were readmitted 
to hospital within a week. Conclusion: Time to 
admission for minor TBI in elderly patients was too 
long and could be of clinical concern. Considering 
the lower prevalence of important radiologically 
head injury among elderly population, using any 
clinical guideline for indication of CT scan may be 
more cost-effective than routine use of CT scan. 
Although short term outcomes of minor TBI were 
less threatening and not lethal but these patients 

need follow-up.
Keywords: Craniocerebral Trauma, Aged, Tomogra-
phy, X-Ray Computed, Iran.

1. INTRODUCTION
Traumatic brain injury (TBI) is one of the 

most challenging public health problems, world-
wide. Despite medical and pharmacological ad-
vances, more effective interventions are needed 
to improve TBI outcomes, especially in older 
adults (1, 2). There are egregious discrepancies 
regarding epidemiology of TBI in the world 
(1). These discrepancies could be explained 
mainly by cultural context of different societ-
ies (3, 4). Age and gender distribution, and also 
prevalence of interpersonal violence may be 
of main explanation of these discrepancies (1, 
3). Although motor vehicle collision has been 
indicated as the most common cause of the TBI 
in the developing countries (5), several studies 
reported high differences across different world 
regions, which are not recognizable through 
such a holistic statement (4, 6). Accordingly, 
epidemiological studies are essential to provide 
necessary information related to TBI in order 
to develop proper strategies and programs for 
better TBI control and prevention and also clini-
cally manage the patients in an evidence-based 
approach (1, 3, 6). Reports from Iran, have shown 
that incidence rate of head trauma had been less 
than the most of other countries (7-9). Some of 
these had reported that fall is the most common 
cause of TBI but the most others had shown 
that traffic collision is the most cause of TBI in 
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Iran. The most of studies from Iran had been focused on 
the younger age groups and adults, and moderate to severe 
TBI due to traffic collision. They have paid less attention or 
even ignored mild TBI and elder patients (8-9). Additionally, 
older adults with TBI are at greater risk of morbidity and 
mortality compared to the younger patients (10).

The most of previous epidemiological studies had re-
ported that more than 65% of the TBI patients could be 
categorized as mild TBI, according to Glasgow comma 
scale (GCS) score (6, 11-12). Despite of less lethal outcome 
of mild TBI, its incidence rate is very high. Additionally, 
due to the high incidence of TBI in patients who referred 
to the emergency departments (ED), this higher number 
of patients lead to a higher work load in the ED, increase 
health system expenditures, and, even with a lower risk 
of lethal outcomes, can result in a considerable number of 
patients with long time disability (13-14).

2. AIM
Considering the importance and limited evidence re-

garding TBI in older adults, the aim of this study was to 
investigate the epidemiology of mild TBI, frequency of 
clinically important head injuries identifiable on computed 
tomography (CT) scans and also short-time outcomes of 
mild TBI in elderly population in north of Iran.

3. PATIENTS AND METHODS
This prospective epidemiological study was conducted 

at the ED of Imam Khomeini hospital, a most known pub-
lic hospital in Mazandaran province, north of Iran. Our 
hospital is an educational hospital and the referral center 
for head trauma in the Mazandaran University of Medical 
Science. Sampling population was defined as the almost all 
of consecutive eligible minor head trauma cases referred to 
our ED from March 20, 2016 to March 18, 2017. Inclusion 
criteria were age≥60 years and admission to the ED with 
head trauma and GSC score of 13-15. Patients with multiple 
injuries were not included. After approved of the study by 
the Ethics Committee of Mazandaran University of Medi-
cal Science, objectives of the study and procedures were 
explained to all eligible patients or their closed caregivers 
in details. Then they asked to sign the informed consent 
form. In some cases, and with the approval of the ethical 
committee of Mazandaran University of Medical Sciences, 
informed consent was taken verbally, considering cultural 
issues (16).

Except for a follow up at a week after the time of dis-
charge or disposition from the ED, they were managed in 
a routine manner and according to the Iranian standards 
of practice for minor head trauma patients. Primary out-
come was readmission to hospital due to current minor 
head trauma within a week after leaving the ED. Secondary 
outcome was any symptoms within follow-up period which 
was related to the current trauma. Data were collected by 
three trained and competent emergency nurses, one in each 
working shift. They were responsible to fill study data col-
lection form for patients who were admitted during their 
shift by retrospective chart review, interview with patients 
or their caregivers and also contact with them after a week 
from time of discharge or disposition.

Data collection form was designed by research team and 
its validity was confirmed using content validity. Consider-
ing applicability of data collection in our setting, routine 
data gathered during patients’ admission and what is 
available by chart review were considered. Data form was 
used in a primary study and some corrections were made 
according to unavoidable field limitations. Final data form 
was consist of age, gender, habitation (rural/urban), time 
from trauma to admission (minutes), length of stay (LOS) 
in the ED, mechanism of head trauma (fall, interpersonal 
violence, objects striking the head, during traffic collision, 
and sport-related, work-related), GCS score at admission 
time, number of vomiting or convulsion from time of 
trauma to admission, loss of consciousness (Yes/No; its 
duration if applicable), drowsiness (Yes/ No), vertigo (Yes/ 
No), headache (Yes/ No), restlessness (Yes/ No), vital signs 
(systolic and diastolic blood pressure, heart rate, and body 
temperature), important head injures identifiable on cra-
nial CT scan (Yes/ No; its type if applicable) according to 
the report of radiologist, need neurosurgical intervention 
(Yes/ No), readmission after discharge or disposition from 
the ED, any symptoms within follow-up period which was 
related to the current trauma (headache, convulsion, rest-
lessness, disorientation, lack of consciousness and others), 
and interviewee’s phone number (for future contacts and 
follow-up).

Statistical analysis
Data cleaning and preparation procedures were per-

formed using available statistical procedures (17). Data were 
described using absolute and relative frequencies, mean, 
median and standard deviation (SD). Univariate associa-
tions were tested applying Chi square, independent sample 
t test, one-way analysis of variance and Mann-Whitney U 
tests. 95% confidence intervals were estimated assuming 
binomial distribution. A two-sided P-value of less than 0.05 
was considered as statistical significant level. Statistical 
analysis was done using Stata version 11.2.

4. RESULTS
Out of 180 minor head trauma patients admitted to our 

ED, 122 patients accept to participate in the study. Accord-
ingly, response rate was estimated at 67.8%. Seventy-two 
patients were male. There was a statistically significant 
deference between proportion of male (57.38, 95% CI: 
48.60- 66.16) and female (42.62, 95% CI: 33.84- 51.39) pa-
tients (P-value= 0.021). Out of study participants, 67.21 of 
patients were referred from urban and 32.79 of them come 
from rural areas. Mean±SD and median of age of male and 
female patients were 65.54±6.42 and 63.00 years, respec-
tively. Around 82% of all patients and in both genders were 
younger than 70 years (Figure 1). Mean±SD and median of 
time from trauma to admission were 314.75±169.57 and 270 
minutes, respectively. This time was not statistically differ-
ent between males (mean±SD: 322.78±169.45) and females 
(mean ± SD: 303.94±170.77, P=0.424).

Longest time from trauma to admission was reported 
for trauma due to interpersonal violence with a mean± SD 
and median of 342.72±193.26 and 305 minutes, respectively. 
Shortest time to admission was reported for trauma due to 
traffic collision with a mean± SD and median of 288±159.60 
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and 270 minutes, respectively. For a majority of patients, 
mechanism of trauma was reported to be fall and then inter-
personal violence. Proportion of trauma from interpersonal 
violence was higher among males than females (Table 1).

Two of the most common symptoms at admission were 
vertigo (31.15%) and vomiting (18.85%), respectively. 
14.75% of patients were unconsciousness and 2.4% were 
drowsiness and 3.8% reported restlessness at the time of 
admission. Mechanism of trauma and gender were not sta-
tistically associated with type of symptoms at admission. 
Mean ±SD, median and 25th and 75th percentile of systolic 
and diastolic blood pressure, heart rate and body tempera-
ture are presented in Table 2. According to the radiologist’s 
report, there were only eight case with important head 
injures identified on CT scans which is equal with 6.6% of 
study participant with a 95% confidence interval of 2.87 

to 12.5%. Out of eight patients with important head in-
jury, three had brain contusion (2.46%, 95% CI: 0.5- 7.00) 
and five had skull fracture (4.10%, 95% CI: 1.34- 9.30). No 
other injury was identified on CT scans. Only one case need 
neurosurgical intervention. According to follow- up data, 
three patients (2.5%, 95% CI: 0.5- 7.00) were readmitted 
to hospital within a week from discharge or disposition 
from the ED. In addition, 6.56% (95% CI, 2.87- 12.51) had 
headache and 7.34 (95% CI: 3.43- 13.54) had vertigo within 
follow-up period.

5. DISCUSSION
In this epidemiological study it has been shown that 

more than half of elder patients with mild TBI referred 
to the ED at least with four hours delay from the time of 
trauma. The most common cause of TBI was different be-
tween males and females. However, fall was the most self-
reported common cause of mild TBI. Rate of radiological 
important head injuries and rate of readmission during a 
week of disposition from the ED were at 6.6% and 2.5%, 
respectively. We also have shown that frequency of elder 
males and younger elders are higher than other patients 
with TBI who referred to out referral ED.

Rate of abnormal findings which were identified on 
CT scans were meaningfully less than previous studies. 
Despite of reasons of this difference, it probably could be 
interpreted as overuse of CT scan in such cases. Overuse 
of CT scan may be due to tenacity of patients’ caregivers 
or absence of a universal indication guideline accepted in 
Iranian EDs and even ignorance of available international 
indication guidelines (18, 19). According to the study find-
ings, less serious short time outcomes were observed within 
a week after disposition of patient. It may be a result of high 
quality care provided for these patients in our department 
as well as less serious TBI in elderly population in north 
of Iran. We could not able to find any previous study from 
Iran which had reported outcomes of mild TBI. Studies from 
other regions but have reported. Considering timely care 
as an influential determinant of the outcome TBI, at least 
four hours delay to admission may be of clinical concerns. 
Delayed admission was more concerning in cases due to in-
terpersonal violence and less serious in cases due to traffic 
collision. This issue has to be investigated in future studies 
to provide more timely emergency care to mild TBI patients.

In line with some previous studies in elderly populations 
(20) the most common cause of minor head trauma among 
males and females were interpersonal violence and fall, 
respectively. Bordignon et al. (21) had also reported that in-
terpersonal aggression, fall and automobile accidents were 
respectively the most common causes of minor head trauma 
in their study. This agreement was in spite of different age 
groups of studied populations in our study (60 years and 
older) versus other studies (all age groups). On the other 
hand, two systematic reviews from Europe have reported 
that fall and then traffic collision were the first two cause 
of TBI (4, 6). Another population-based study from New 
Zealand reported a different pattern of the cause of mild 
TBI (22). Cultural contexts may be the best explanation for 
variation of cause of TBI in different countries (3, 5, 13).

Male: Female ratio was estimated at 1.4:1. It is meaning-

Mechanism Males Females P-value

Fall 27(0.39, 0.27-0.51) 29(0.56, 0.41- 0.70) 0.063

Interpersonal 
violence

30(0.43, 0.31- 
0.55) 16(0.31, 0.19- 0.45) 0.177

Traffic colli-
sion 4(0.06, 0.02- 0.14) 1(0.02, 0.00- 0.10) 0.075

Others 9(0.13, 0.06- 0.23) 6(0.12, 0.04- 0.23) 0.869

Total 70(0.57, 0.48- 
0.66) 52(0.43, 0.34- 0.52) 0.021

Table 1. Frequency (relative frequency, 95% CI) of minor head 
trauma among 60 years and older population, according to 
mechanism of trauma and gender. Abbreviation: CI, confidence 
interval.

Sing at admission Mean ±SD Median 25th per-
centile

75th per-
centile

Systolic blood 
pressure 127.30±16.35 130 120 135

Diastolic blood 
pressure 78.99±9.18 80 70 80

Heart rate 80.91±7.76 80 78 88

Body tempera-
ture 36.67±3.35 37 37 37

Table 2. Vital sings at admission in elderly patient admitted to 
the ED due to minor head trauma. Abbreviation: SD, standard 
deviation

participants, 67.21 of patients were referred from urban and 32.79 of them come from rural 

areas. 

Mean±SD and median of age of male and female patients were 65.54±6.42 and 63.00 years, 

respectively. Around 82% of all patients and in both genders were younger than 70 years 

(Figure 1). 
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Figure 1. Age and gender distribution of elderly (60 years and 
older) minor head trauma patients referred to the ED
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fully less than previous reports by Iranian authors ranged 
from 2: 1 to 4.5:1 (7-9). It may be mainly due to different 
populations which were previously studied compare with 
our study population. In this study we focused on the el-
derly population which are less affected by gender related 
socioeconomic factors (22-24). Higher risk of younger males 
compared with younger females may be a major cause of 
greater male/female ratios in previous studies (24-25). In 
this study, characteristics and short-term outcome of a 
representative sample of minor TBI among elderly popu-
lation of north of Iran were epidemiologically reviewed. 
Accordingly, we hope our results were generalizable to at 
least other parts of Iran and culturally similar countries. 
However, due to restricted number of elder patients with 
minor TBI, statistical power of our study was moderate. Fu-
ture studies with a higher statistical power may be valuable.

6. CONCLUSION
Time to admission for minor TBI in elderly patients was 

too long and could be of clinical concern. Considering the 
lower prevalence of important radiologically head injury 
among elderly population, using any clinical guideline 
for indication of CT scan may be more cost-effective than 
routine use of CT scan. Although short term outcomes of 
minor TBI were less threatening and not lethal but these 
patients need follow-up
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